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CLAIMS 



The use of an antigen which is a non-toxic double 
mutant form of pertussis toxin for the manufacture of 
a vaccine composition for intranasal administration to 
induce \ an immune response against B. pertussis 
infections 



42 



42 



i'JS 



P 4, 



5. 



The use of a Aon- toxic double mutant form of pertussis 
toxin for the manufacture of an adjuvant composition 
for ' stimulating\or enhancing a protective immune 
response of an arfblgen co-administered therewith. 




The use according to Claim 2 wh&rein the composition 
is for administration to\a mucosal surface. 

The use according to Claim \ /herein the composition 
is for intranasal acliainistraxi^n. 

The use according to any one of tihe Receding Claims 
wherein the non-toxic double mutantXfdrm of pertussis 

'i \ \ 

, toxin is one in which the glutamic ac\d\129 amino acid 
in the Si sub unit has been substituted by another 
amino acid. 



6. The use according to Claim 5 wherein the glutamic acid 
129 amino acid has been substituted by glycine. 
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ie use according to any one of the preceding Claims 
wherein the arginine 9 amino acid has been 
substituted. 

8. The us\ according to Claim 7 wherein the arginine 9 
amino a\id has been substituted by lysine. 



9. 



10 



The use according to Claim 1 wherein the vaccine 
composition \contains one or more other pertussis 

antigens sele^teci f«jn f ilamentous haemagglutinin 

(FHA) and th£" P§S outer memn^ne (P69 ) 




The use /according V° Claim 9 wherein the non-toxic 



double mutant form o&pertuss; 



any one 



s toxin is as defined in 



of Claims 5 to\8 



11. The use Recording to Claa^i/9 or \ciaim 10 wherein the 
vaccine composition contain both\FHA and P69. 

12. The use according to .Claim 2 wherein\the said antigen 
is the C-fragment of ' tetanus toa^n. 

13. The use according to Claim 2 wher\in thV non-toxic 
double mutant form of pertussis toxin >^s as defined in 
any one of Claims 5 to 8 



1^4'. A vaccine composition adapted for \intranasal 
administration, the vaccine composition comprising a 
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16. 
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rm of pertussis toxin, and 
ptable carrier . 

rding to Claim 14 wherein 
form of pertussis toxin is 
acid 129 amino acid in the 
tuted by another amino acid. 



rding to Claim 15 wherein 
acid has been substituted 



cording to any one of Claims 
ine 9 amino acid has been 



irding to Claim 17 wherein 
has \been substituted by 



19 A vaccine composition according >to N any one of Claims 
14 to 18 which contains one or mQre other pertussis 
antigens selected from filamentous haemagglutinin 
(FHA) and the P69 outer membrane (P690 . 




20. 



A vaccine composition according to Cl>aim 19 which 
contains both FHA and P(>9 . \ 
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A valne composition comprising an antigen and an 
adjuvant capable of enhancing the immune response to 
the antLen in a mammal to which the composition is 
administered; characterised in that the adjuvant is a 
mutant foL of pertussis toxin as defined in any one 
of Claims T4 to 18. 



.Ancitinn according to Claim 21 in which 
22. A vaccine cong^SJtiion actuiuxuy 

the ant*g^nis\ tetanus toxin C fragment. 



23. 



A vaccine composition 
22/ which is adapted 



sJrface, and in particular tWe nasal mucosa 



i'ccbrAing to Claim 21 or Claim 
for adnkhistration to a mucosal 



24. A Waccine compositioi 
14\to 23 in the form 



ac corvine to any one of Claims 
n^al drops or a nasal spray. 



25. A vaccine composition a&ording to any one of Claims 
14 to^Kpackaged in/4 container \adapted to dispense 
a metered ^sT^the <:o^osition\in spray or drop 

form. 



26. A method of immunising a host\such as a mammal (e.g. 
human) against tt.nertussis infection, which method 
comprises administering to the\host intranasally an 
effective amount of a composition as defined in any 
one of Claims 14 to 25. 
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27. A metkod of stimulating or enhancing an immune 
response to an antigen in a mammal; which method 
comprises, co-administering with the antigen an 
effective adjuvant amount of a non-toxic double mutant 
form of pertussis toxin. 



28. A method according to Claim 27 wherein the Glu 129 
amino acid in \the Sj sub-unit of the pertussis toxin 
has been substituted J^yi^another amino acid. 



29. 



30, 



A method a^dcordin^ to Claim 27 (^herein the antigen and 
the non-/toxic mutant form of\ pertussis toxin are 
administered to a mucosal surface of the mammal. 




A method according to any one 




\of Claims 27 to 29 



wherein \the glutamic acid 129 amino acid in the S } sub- 



unit has\been substituted by glycine 



31. A method according to any /one of \ Claims 27 to 30 
wherein the rfcpn-toxic mutant^ form of\ pertussis toxin 
is a double mutant^in^wfiich t^e arginine. 9 amino acid 
residue has been substituted by another amino acid. 



33. A method according to Claim 31 wherein the arginine 9 
amino acid has been substituted by lysine. 



33. 



A method according to any one of \ Claims 27 to 32 
wherein the antigen and the noA-toxic form of 
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pertussis toxin are administered intranasally . 



34 



35. 



A method according to any one of Claims 27 to 32 
wherein the antigen and the non-toxic mutant forms of 

at the same time. 



pertussis tox 

A method accord 
the non-toxilc 
present in adm. 
the mammal . 




the antigen and 
ertussis toxin are 
administered to 



36. A method accord 

wherein the antigen 
toxin, or one or more immunogenic fragments thereof. 



laims 27 to 35 
agm^nt of tetanus 



